The prices of the listed substrates for the growth of VO 2 thin films
Here, we listed the prices some typical sing crystal substrates used to fabrication epitaxial VO 2 thin films in Table-S1 . The sapphire substrates is cheaper than the others (http://www.mtixtl.com/).
In addition, the sapphire substrate is so transparent in ultraviolet, visible and infrared regions that it can be used to design optoelectronic devices based on the VO 2 thin films. The other substrates cannot give this advantages. 
Determination of the film thicknesses
In this work, we used X-ray reflectivity (XRR) technique to check the thicknesses of the vanadium oxide thin films non-destructively. As shown in Figure   S2 , X-Ray reflectivity curve for the one of the vanadium oxide thin films was used to calculate the film thickness d with formula: , the thickness is ~ ) Figure S2 . Measured X-Ray reflectivity curve for one of the vanadium oxide thin films, and we can calculate the film thickness d is about 120 nm.
